A simple method for studying the solubilization of polycyclic aromatic hydrocarbons in DNA solutions.
A simple method for detecting the amount of a polycyclic aromatic hydrocarbon (PAH) solubilized in DNA solutions is described. This method takes advantage of the fact that sodium dodecyl sulfate (SDS) induces dissociation of PAH from DNA, and the greatly enhanced solubility of PAH in SDS solution makes possible the direct preparation of a standard solution for the extinction coefficient determination. The ability to make direct comparison between the spectroscopic characteristics before and after dissociation is accomplished by utilizing a tandem cuvette. The usefulness of this technique is then demonstrated by applying it to solubilization studies of pyrene in native and denatured DNA solutions of varying sodium chloride concentrations as well as in deoxymononucleotide solutions. Binding constants are estimated and the solubility data for pyrene in the DNA solutions are interpreted in terms of the binding abilities of intercalative versus external sites and the effect of salt. The mononucleotide results suggest a binding preference of pyrene to purine bases. It was observed that the binding constant of mononucleotide to pyrene is an order of magnitude lower than that of single-stranded DNA, which in turn is an order of magnitude smaller than that of duplex DNA.